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1 

A PROCESS FOR THE PURIFICATION OF ACARBOSB . 

The present invention relates to a process for 
the purification of pharmaceutical products, in 
particular for the purification of acarbose. 
Background of the invention 
5 Acarbose is an inhibitor of the saccharase enzyme 

complex of human small intestine and is used in 
medicaments for the treatment of diabetes. 

Chemically, acarbose is 0-4,6-didesoxy-4- 
10 [ ( is, 4R , 5S , 6S ) -4 , 5 , 6-tr ihydroxy-3- ( hydroxymethyl ) -2- 

cyclohexen-l-yl aminoglucopyranosyl-( l->4 )-D- 

glucopyranose . 

DE 2209832, DE 2209834 and DE 2064092 disclose 
the preparation of Acarbose by fermentation of 
15 Actinoplanes species. Dedicated purification processes 
are disclosed in DE 2347782 and DE 2719912, through 
the use of strong cation exchangers. These exchangers 
are gels and macro-reticular type gels, which have 
poor mass transfer and results in broad peaks upon 
20 elution, therefore lower purities are obtained. The 
purity resulting from these processes is low, around 
77-88% of acarbose in the dry matter (HPLC method). 

US 4767850 and US 4666776 disclose the use of 
strong cation exchanger resins based on hydrophilic 
2 5 co-monomer and styrene co-monomer. 

Strong cation exchangers of the prior art did not 
assure satisfactory levels of purity. Therefore, it 
was suggested to use a weakly acid cation exchanger. 
However, in the prior art there was the opinion that 
30 it was impossible to simply substitute strongly acid 
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cation exchangers with weakly acid cation exchangers, 
because the latter can not sufficiently bind acarbose, 
whi-ch is a weak base. 

EP 0226121 discloses a process for the 

5 purification of acarbose using a chromatographic 
column packed with a weakly acid cation exchanger 
which has carboxyl groups and is based on dextran or 
agarose or cellulose or exchangers which are derived 
from the former with the addition of polyacrylamide . 

10 Acarbose purity not lower than 90% by weight, wherein 
the sugar-like secondary component is present in an 
amount of less than 10% by weight, but is not 
completely absent. Examples of up to 98% are given. 
The above cited patent solved the problem by using a 

15 very special weakly acid cation exchanger, having 
hydrophilic character and carrying out chromatographic 
separation in a very narrow pH range. 

Use of weak cation exchangers results in higher 
purity material, however, it is difficult to use on a 

20 production scale because acarbose is not bound but 
rather slowed in elution. In addition the temperature 
of the exchanger must be adjusted to optimize the 
purification. 
Summary of the invention 

25 It has now surprisingly been found that a strong 

acid cation exchanger of a type different from the 
ones used till now allows the purification of acarbose 
on a production scale and with purities of at least 
98% . 

30 Accordingly, an object of the present invention 

is a process for the purification of acarbose 
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comprising contacting an acarbose solution with non- 
aromatic strong acid cation exchanger, which is 
hydrophilic and has high mass transfer. 
Description of the invention 
5 The process for the purification of acarbose 

essentially comprises: 

loading a prepurified acarbose solution in a 
chromatographic column packed with non-aromatic strong 
acid cation exchanger, which is hydrophilic and has 
10 high mass transfer; and subsequent elution. 

Collecting acarbose-enriched fractions and 
acarbose isolation are within the common general 
knowledge of the technician having ordinary skill in 
the art. 

15 To the purpose of carrying out the present 

invention, prepurified acarbose is prepared by 
removing impurities coming out from the fermentation 
process. This operation is generally carried out in 
two steps: 

20 - adsorption: the filtered broth is brought to pH 2.5 
with an acid and extracted with active charcoal to 
remove dark impurities, subsequently pH of the 
solution is raised to 7.0 with strong anion 
exchanger in the hydroxide form; 

25 - ion exchange: the broth, while keeping pH at 7.0 is 
contacted with a weak cationic exchanger to lower 
the conductivity of the broth. 

Suitable methods for preparing a prepurified 
acarbose solution are disclosed in US 4904769 and US 

30 4767850. 

The fermentation process to obtain acarbose is 
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disclosed in US 4062950. 

The characterizing part of the process of the 
present invention is the purification of the 
prepurified acarbose solution with non-aromatic strong 
5 acid cation exchanger, which is hydrophilic and has 
high mass transfer. 

The pH of the prepurified acarbose solution is 
preferably not lower than 3.0. The solution is then 
contacted with the exchanger according to the present 
10 invention and subsequently eluted with a suitable 
eluting medium. 

Ammon^ of -elut ing mediui^ . 

Other suitable eluting media are, for example, 
hydrochloric acid, sodium hydroxide or sodium 
15 chloride. 

The strong cation exchanger according to the 
present invention is prepared by washing with IN HC1 
and then with water until the pH of the effluent is 
higher than 4. 

20 According to a first preferred embodiment of the 

present invention, the non-aromatic strong acid cation 
exchanger, which is hydrophilic and has a high mass 
transfer, is represented by a polymer-coated alumina 
matrix. The polymer is obtained from reactive 

25 pyridinium monomers and the functional groups are 
standard propyl sulfonate groups. Strong acid cation 
exchangers of this type are available on the market 
under the trademark BioProtocol Bio S by Cohesive 
Biotechnologies Inc. of Acton Massachusetts. 

30 Alternatively, other strong acid cation 

exchangers can be used in the process of the present 
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invention. 

In a second preferred embodiment of the present 
invention, the cation exchanger consists of a 
sulfoxyethyl cellulose resin, for example Whatman 

5 Express-Ion Exchanger, by Whatman. 

In a third preferred embodiment of the present 
invention, the cation exchanger consists of a 
methacrylate copolymer sulfonate resin, for example 
Macro-Prep high S, by Bio-Rad. 

10 Finally, the isolation of acarbose may be carried 

out with conventional techniques, which are well-known 
to the skilled person. For example, acarbose-enriched 
fractions can be concentrated to supersaturation, by 
vacuum-evaporation, then the product of interest is 

15 precipitated from a suitable medium, such as acetone. 

The purity of acarbose obtainable according to 
the process of the present invention is at least 98%. 

The preparations obtainable by the process 
according to the present invention, containing 

20 acarbose with a content of at least 98% w/w, wherein a 
secondary component, which is identifiable as a sugar, 
is present at most in an amount of 2%, and optionally 
water is contained, are a within the scope of the 
claims . 

25 Analogously, pharmaceutical compositions, 

containing a therapeutically effective amount of a 
preparation as above described, are a further object 
of the present invention. 

Pharmaceutical compositions and related 
30 preparations are disclosed in EP 0226121. 

A still further object of the present invention 
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is the use of the above preparations for the 
manufacture of a medicament having inhibiting activity 
of- the saccharase enzyme complex of human small 
intestine, useful, for example, for the treatment of 
5 diabetes. 

The following Examples further describe the 
present invention. 
Example 1 

a) Prepurified acarbose 

10 100 ml of a filtered cell free solution coming 

from the fermentation were adjusted to pH 2.5 
with HNO3. The mixture was stirred for 10 minutes 
with 0.5 grams of active charcoal, and then 
centrifuged for 30 minutes at 5000 rpm. The 

15 solution was then neutralized by adding 2.5 grams 

of Amberlite IRA 410 (OH" form). The neutral 
supernatant liquid was then contacted with 2.5 
grams of IRC-50 to lower the conductivity. 
Chromatography 

20 b) A chromatography column of 4.6 mm diameter and 
100 mm length (1.7 ml volume) was packed with 
strong cation resin (BioProtocol Bio S) in 
distilled water. The column was washed with 10 ml 
column volumes of 0.01 N HCl followed by 10 

25 column volumes of distilled water at a flux of 3 

ml/min. 800 »1 of the solution of prepurified 
acarbose, as prepared according to item a) above, 
were injected in the column. The column was 
eluted with 10 column volumes of 0.2 N NH4OH. The 

30 eluate was collected and analyzed by HPLC (as 

described in US 4904769) and its purity was 98% 
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in the dry matter. 
Example 2 

- The method of example 1 was repeated except the 
strong acid cation exchanger was Whatman 
5 sulfoethoxyethyl (SE) Cellulose Express-Ion Exchanger. 
Example 3 

The method of example 1 was repeated except the 
strong acid cation exchanger was Macro-Prep high S, by 
Bio-Rad. 
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Claims 

1. A process for the purification of acarbose 
comprising loading a prepurified acarbose 
5 solution on a chromatography column packed with a 

non-aromatic strong acid cation exchanger which 
is hydrophilic and has high mass transfer and 
subsequent elution. 

2 A process according to claim 1, wherein said 
10 strong acid cation exchanger is based on alumina 

particles coated with a polymer, said polymer 
being obtained from reactive pyridinium monomers 
and bearing propyl sulfonate functional groups. 

3 A process according to claim 1, wherein said 
15 strong acid cation exchanger is based on 

sulfoxyethyl cellulose resin. 

4 A process according to claim 1, wherein said 
strong acid cation exchanger is based on 
methacrylate copolymer sulfonate. 

20 5 A process according to anyone of claims 1-4, 
wherein said elution is carried out with ammonia. 
6 A process according to anyone of claims 1-4, 
wherein said elution is carried out with sodium 
hydroxide . 

25 7 A process according to anyone of claims 1-4, 

wherein said elution is carried out with 

hydrochloric acid. 
8 A preparation containing acarbose with a content 

of not less than 98% by weight, a secondary 
30 sugar-like component at most 2%, optionally 

water, obtainable by the process of anyone of 
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claims 1-7. 

9 A pharmaceutical composition containing as active 
- ingredient an effective amount of a composition 
of claim 8. 

5 10 The use of a preparation of claim 8 for the 
preparation of a medicament having inhibiting 
activity of the saccharase enzyme complex of 
human small intestine. 
11 The use according to claim 10, wherein the 

10 medicament is useful for the treatment of 

diabetes. 
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